There is continuing interest in the chemistry of heterocyclic annelated pyridazines which mainly arises from the large variety of biological activities observed with pyridazine derivatives [2] , Within a program aimed at the synthesis of heterocyclic-annelated pyridazines starting from an appropriately disubstituted 1,2-diazine system [3] , derivatives o f pyrrolo [2,3-c] pyridazine and furo- [2,3-c] pyridazine became an object of interest. A search o f the literature revealed that only a very small num ber of pyrrolo [2,3-c] pyridazine and furo [2,3-c] pyridazine derivatives have been report ed. Castle [4] describes formation three of pyrrolo [2,3-c] pyridazine derivatives via nitrene inter mediates obtained by therm al decomposition of aryl azides. Stanovnik [5] describes three furo- [2,3-c] pyridazine derivatives obtained by reactions of pyridazinones with N,N-dimethylformamide dimethylacetal.
We devised a synthesis of these systems by cycli zation of 3-chloro-5,6-diphenylpyridazine-4-carbonitrile with ethyl glycinate obtaining ethyl 5-amino-3,4-diphenyl-7 H-pyrrolo [2,3-c] pyridazine-6-carboxylate (1) and by cyclization of 4-cyano-5,6-diphenylpyridazin-3(2 H)-one with * Reprint requests to Dr. A. Deeb.
V erlag der Z eitschrift für N atu rfo rsch u n g , D -W -7400 T übingen 0 9 3 2 -0 7 7 6 /9 2 /0 3 0 0 The structures o f 1, 2 and 3 were established on the basis of their analytical and spectral data. The infra-red spectrum of 1 showed the presence of an N H 2 group (3500, 3300 cm "1) and a carbonyl group (1690 cm " 1), (there is no cyano group ab sorption bands observed). The 'H N M R spectrum showed signals at 7.80 -7 .4 (m, 10H, 2Ph), 5.30-5.10 (br. s, 2H , N H 2), 3.90 (q, 2H , C H 2), 2.70 (t, 3 H ,C H 3) (see Table I ).
Acetylation and chloroacetylation of 1 was car ried out with acetic anhydride and with chloro acetyl chloride to give 5-acetamido and 5-chloro- • 
Experimental
Melting points are uncorrected. 'H N M R spec tra were recorded on a Hitachi Perkin Elmer Va 60 spectrometer with TMS as an internal standard and chemical shifts are expressed as ö (ppm). IR spectra were obtained with a Perkin-Elmer 257 spectrometer (KBr).
Ethyl 5-amino-3,4-diphenyl-7 H -pyrrolo[ 2,3-c Jpyridazine-6-carboxylate (1)
The mixture of 3-chloro-5,6-diphenylpyridazine-4-carbonitrile (2.9 g, 0.01 mol), anhydrous potassium carbonate (5 g) and ethyl glycinata (2.06 g, 0.02 mol) in ethanol (30 ml) was heated under reflux for 10 h. The reaction mixture was cooled and poured into ice-water (300 ml). The solid product obtained was filtered and washed several times with water to give 1 (cf. Table I ).
Ethyl 5-amino-3,4-diphenylfuro[ 2,3-cJpyridazine-6-carboxylate (2)
The mixture of 4-cyano-5,6-diphenylpyridazin-3(2H)-one (2.7 g, 0.01 mol), anhydrous potassium carbonate (5 g) and ethyl chloroacetate (1.22 g, 0.01 mol) in acetone (30 ml) was heated under re flux for 24 h. The solvent was evaporated under re duced pressure. The solid residue was washed sev eral times with water to give 2.
5-Amino-3,4-diphenylfuro[ 2,3-c ] pyridazine-6-carboxamide (3)
The mixture of 4-cyano-5,6-diphenylpyridazin-3(2H)-one (2.7 g, 0.01 mol), anhydrous potassium carbonate (5 g) and chloroacetamide (3.7 g, 0.04 mol) in acetone (30 ml) was heated under re flux for 24 h. The solvent was evaporated under re duced pressure and the solid residue was washed several times with water to give 3.
Ethyl 5-acetamido-3,4-diphenyl-7 Hpyrrolo[2,3-c]pyridazine-6-carboxylate (4 a)
A mixture of 1 (3.58 g, 0.01 mol), acetic anhy dride (25 ml) and pyridine (5 ml) was warmed on a w ater-bath for 15-20 min and then decomposed in ice-water (300 ml) to get a crystalline solid of Ethyl 5-chloroacetamido-3,4-diphenyl-7 H -pyrrolo[ 2,3-c ] pyridazine-6-car boxy late (4 b) A mixture of 1 (3.58 g, 0.01 mol) and chloroacetyl chloride (5 ml) was warmed on a water-bath for 30 min and then decomposed in ice-water (300 ml) to get a crystalline solid of 4 b. -8,9-diphenylpyridazino[4',3': 4,5]-p yrro lo [3 ,2-d] oxazine-4 (5 H ) -one (5 a) The foregoing acetyl com pound 4 a (4.0 g, 0.01 mol) was heated under reflux for 5 h in acetic anhydride (25 ml) and then decomposed the cooled solution in ice-water (300 ml) to get a solid product of 5 a. It was obtained by refluxing a mixture of 4b (4.34 g, 0.01 mol) and acetic anhydride (20 ml) for 3 h. The resulting solution was poured into crushed ice (300 g) with stirring. The chloro com pound 5b thus separated was collected.
2-M ethyl

Ethyl 5-benzamido-3,4-diphenylfuro [ 2,3-c]-pyridazine-6-carboxylate (6)
A mixture of 2 (3.6 g, 0.01 mol), benzoyl chlo ride (10 ml) and pyridine (5 ml) was heated under reflux for 5 h, then cooled to room tem perature and poured into ice-water (300 ml), the precipitate of 6 was collected by suction. To a solution of 1 and 2 (0.01 mol) in ethanol (30 ml), hydrazine hydrate (0.015 mol) was added. The reaction mixture was heated under reflux for 5 h and for 7 h. The solvent was evaporated under reduced pressure, the solid product obtained was collected to give 7 a and 7 b respectively.
5-Amino
5-Acetamido-3,4-diphenylfuro [ 2,3-c Jpyridazine-6-carboxamide (8 a)
A mixture of 3 (3.3 g, 0.01 mol) and acetyl chloride (10 ml) or acetic anhydride (15 ml) was warmed on a water-bath for 20 min and then de composed in ice-water (300 ml) to get a crystalline solid o f 8 a.
5-Chloroacetamido-3,4-diphenylfuro [ 2,3-c ]-pyridazine-6-carboxamide (8 b)
Com pound 3 (3.3 g, 0.01 mol) was gently heated in chloroacetyl chloride (10 ml) for 15 min. The reaction mixture on decomposition with ice-water (300 ml) gave 8 b.
5-Benzamido-3,4-diphenylfuro [ 2,3-cJpyridazine-6-carboxamide (8c)
To a solution of 3 (3.3 g, 0.01 mol) in pyridine (20 ml), benzoyl chloride (5 ml) was added. The reaction mixture was warmed on water-bath for 30 min and then decomposed in ice-water (300 ml) to get a crystalline solid of 8c. A mixture of com pound 1 and or 3 (0.01 mol) and formamide (25 ml) was heated under reflux for 2 h. The reaction mixture was cooled and poured into water. The solid product that separat ed was collected to give 10 a, b.
Cyclization o f compounds
2-M ercapto-8,9-diphenylpyrimido[4',5': 4,5]-fu ro[ 2 ,3-c] pyridazin-4(3 H )-one (11)
The m ixture of 3 (3.3 g, 0.01 mol), potassium hydroxide (1 g) and carbon disulphide (5 ml, 0.065 mol) in ethanol (20 ml) was heated under re flux for 10 h. The solvent was evaporated under re duced pressure and the residue was triturated with 2 N HC1 to get a crystalline solid of 11. 
